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SWAMP Watershed Sampling DesignSWAMP Watershed Sampling Design

Rotating watershedsRotating watersheds
Monitoring to answer Monitoring to answer 
questions of water quality questions of water quality 
impact:impact:

Land and water useLand and water use
Beneficial usesBeneficial uses

Sampling at confluencesSampling at confluences
“Tier 1” Benthic Sampling“Tier 1” Benthic Sampling



Bay Area PartnersBay Area Partners
Stormwater Pollution Prevention AgenciesStormwater Pollution Prevention Agencies

Alameda Countywide Clean Water ProgramAlameda Countywide Clean Water Program
Contra Costa County Clean Water ProgramContra Costa County Clean Water Program
Marin County Stormwater Pollution Prevention ProgramMarin County Stormwater Pollution Prevention Program
San Mateo Countywide Stormwater Pollution Prevention ProgramSan Mateo Countywide Stormwater Pollution Prevention Program
Santa Clara Valley Urban Runoff Pollution Prevention Program Santa Clara Valley Urban Runoff Pollution Prevention Program 
Vallejo Sanitation and Flood Control DistrictVallejo Sanitation and Flood Control District

Land Management AgenciesLand Management Agencies
National Park ServiceNational Park Service
San Francisco Public Utilities CommissionSan Francisco Public Utilities Commission
East Bay Regional Park DistrictEast Bay Regional Park District

Nonprofit OrganizationsNonprofit Organizations
Friends of the Napa RiverFriends of the Napa River
Sonoma Ecology CenterSonoma Ecology Center

And Others…And Others…





Analytical MethodsAnalytical Methods

2003 2003 CAMLNetCAMLNet STESTE
Biological MetricsBiological Metrics
Multivariate statisticsMultivariate statistics

NonNon--metric multidimensional scaling (NMS)metric multidimensional scaling (NMS)
Cluster analysisCluster analysis



Land Use: Taxa PresenceLand Use: Taxa Presence

Axis 1

A
xi

s 
2

Land Use
Open Space
Agriculture/Grazing
Rural Residential
Urban



Land Use: Metrics (Median Values)Land Use: Metrics (Median Values)
Open Open 
Space Space GrazingGrazing AgAg

Rural Rural 
Res.Res. UrbanUrban

Number of SitesNumber of Sites 1313 1010 99 2222 2525
Taxa RichnessTaxa Richness 4646 2828 2727 4040 1313

EPT TaxaEPT Taxa 2222 1414 1414 2020 22
% Sensitive EPT % Sensitive EPT 3535 2828 1414 3636 00

% % OligochaetaOligochaeta 00 33 33 22 2121
Tolerance ValueTolerance Value 3.63.6 4.64.6 5.05.0 3.83.8 5.75.7



Common Tolerant TaxaCommon Tolerant Taxa



Land Use EffectsLand Use Effects
Stevens Creek 
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Chileno Creek

0

5

10

15

20

25

30

35

WLK-100 WLK-120 WLK-130

Ta
xa

 R
ic

hn
es

s 
an

d 
%

 S
en

si
tiv

e 
EP

T

Cumulative
Taxa
Richness

Sensitive
EPT Index

Restoration EffectivenessRestoration Effectiveness



Natural VariabilityNatural Variability

Watershed Annual PrecipitationWatershed Annual Precipitation
Stream GradientStream Gradient
Drainage AreaDrainage Area
Flow IntermittencyFlow Intermittency



Natural Variability: IntermittencyNatural Variability: Intermittency
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Taxonomic DifferencesTaxonomic Differences



Natural VariabilityNatural Variability
Mean Mean 

IntermittentIntermittent
Mean Mean 

PerennialPerennial TT--testtest
n = 6n = 6 n = 17n = 17 Prob. > tProb. > t

Taxa RichnessTaxa Richness 3232 4646 <0.0001<0.0001
TrichopteraTrichoptera TaxaTaxa 44 99 <0.0001<0.0001
ColeopteraColeoptera TaxaTaxa 22 77 <0.0001<0.0001
% Sensitive EPT % Sensitive EPT 3333 3838 0.23640.2364

% % ColeopteraColeoptera 11 1212 0.00710.0071



IBI DevelopmentIBI Development

Bay Area Macroinvertebrate Bay Area Macroinvertebrate 
Bioassessment Information Network Bioassessment Information Network 
((BAMBINetBAMBINet))

Since 2001Since 2001
Annual MeetingsAnnual Meetings
Collaborative ProcessCollaborative Process
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